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HOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHU K pe3yiIbTaTaM OCBOCHHS
benepanbHON o0pa30BaTeNbHOM IpOrpaMMbl CpEIHETO o0miero
obpazoBanusi(POIl COO), npexncrapineHHbix B DefepaabHOM roCyJapCTBEHHOM
obpazoBarenpHoM ctagapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHoro mnpenMera «XHMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHH «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepannu Ha nepuon 10 2025 ronma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YINIYOJIEHHOTO H3Y4YEHHs] 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAYy4YHOro oOpa3oBaHusa ydamuxcs 11 kmacca. M3yuenue
npeaMera, peaausyeMoe B YyChnoBUsX Ju(depeHInpoBaHHOTO, TPOPUIBLHOTO
oOydeHusi, MpU3BaHO oOecrneunTh O0IEe00pa30BATENBHYI0 M OOLIEKYJIBTYPHYIO
HOJIFOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJI aJalTaluu X K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM KHU3HU B COLIMYME, a TAKXKe NIl IPOAODKEHUS 00yUeHUS
B OpraHu3anusax npoecCruoHaIbHOr0 00pa30BaHMs, B KOTOPBIX XUMUS SIBISETCS
OJIHOM M3 MPUOPUTETHBIX JUCIUIUIMH.

B mnporpamme no XMMHMM Ha3HAauY€HUE IpeaMeTa «XUMHUS» IOJIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBAaHMU K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU QYHKIINH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOILIel cTpaTeruu
oOy4eHHMsI, BOCOIUTAHUS U PA3BUTHUS 00YUAIOIIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast Ipe1yCMaTpUBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepuasia, KOJIMYECTBEHHBIX U KauECTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJISI M OLIEHKHM 0Opa3oBaTeNIbHbIX JOCTHKEHHM OO0ydJarommxcs B
pamMKax MTOTOBOM arrectanud B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3aJlay U3y4YeHUsl NpeMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYyOJNEHHOrO U3yYEHHs HamnpaBleH Ha peajiu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopazoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS Y COIMAIBHOTO Pa3BUTHS OOydYaronuxcs, Ha (GOPMHUPOBAHKUE Y HHUX
OOIIEMHTEIUICKTYaIbHBIX YMECHHM, YMECHHA DPAIMOHATU3ANNA y4eOHOTO Tpyla H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocTaBnslOIIMM ~ KOMIIOHEHTOM  MpeaMera  «XUMHsS» Ha  YPOBHE
yIIyONnE€HHOTO M3ydeHus sBIseTcs yrayOnéHHbld Kype — «OOmas
HeopraHudeckasi Xxumusi». [Ipu onpeneneHnu noaxo/i0B K oTOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yUYeHUs PEaMETA.

OcHoBy coaepkaHusa Kypca «OOmas 1 HeOpraHudeckasi XUMHsD» COCTaBISET
COBOKYITHOCTb MPEIMETHBIX 3HAHUU M YMEHUMN, OTHOCSIIUXCS K 0230BOMY YPOBHIO
M3YYEHHs] TpeaMeTa. ITa CUCTEMa 3HAHUW  TOJIY4YaeT  OMNPENESIEHHOE
TEOPETHUUYECKOE JOIOIHEHUE, ITO3BOJIIOIIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO
O0onpmIMii 00BbEM (haKTOJOrMYECKOro maTepuana. Tak, Ha yriiyOJEHHOM YpOBHE
U3ydeHus: mpeameTa oOecreyeHa BO3MOKHOCTh 3HAUYHUTENIbHOTO YBEIUYCHUS
00BEMa 3HAHUI 0 XUMHYECKUX DJIEMEHTAX U CBOMCTBAX MX COSIMHEHUN Ha OCHOBE
pacUIMpEeHUs] U YTIIyOJICHHS TIPEACTABICHUN O CTPOCHHUM BEIIECTBA, XUMHUYECKOU
CBSI3W WU 3aKOHOMEPHOCTSIX NPOTEKAaHMsSI PEAKLH, pacCMaTPUBAEMBIX C TOUYKH
3peHHUS] XUMUYECKOW KUHETUKH M TePMOJWHAMHUKU. V3ydeHue mepuoauueckoro
3akoHa W llepuomnueckoil CHUCTEMbl XHMHYECKHUX DJJIEMEHTOB Oa3upyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHUX MPEIACTABICHHUSIX O CTPOCHUU aToMa.
Xumuueckasi CBsi3b OOBSICHSETCSI C TOUKH 3PEHUS DPHEPTETUUECKUX U3MEHEHUN MpU
e€ 00pa3oBaHMM W pa3pyIICHUHM, a TaKXKe€ C TOYKH 3PEHUS MEXaHU3MOB €€
oOpa3zoBanus. M3yueHue TUNOB peakuuii JgomnojHseTcs (HOPMUPOBAHUEM
MPEACTABICHUM 00 3IEKTPOXUMHUYECKUX MpoIleccax U 3JEKTPOJIM3E PaCIUIaBOB U
pacTBOpOB BeHIECTB. B Kypce OpraHuyeckoil XUMHUM TIPU PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEIMHEHHM yzensercs oco00e BHUMaHHE BOIPOCAM
00 »yeKTpoHHBIX 3¢ (deKrTax, 0 B3aUMHOM BJIUSHUM aTOMOB B MOJICKYJIaX U
MEXaHU3Max PEaKIri.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHMHH
yrayOn€HHOTO YPOBHS M3YYEHHUS IS KJIACCOB ONMPEAeEHHOT0 Mpodus (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYypy U XapakTep JOMOJHEHWA K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXHbIE TpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
W3YYCHUU TIpeAMeTa B JAaHHOM Ciy4yae akIeHT OyJeT cIenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMHH U B (U3HKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonorunueckoro npo¢uias OoJIBIINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OEJKH, YIJIEBOJbl, HYKIEHUHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpernosiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbhl YEJIOBEKa, a TAaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00IIMX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BEIIIECTB;

e yInyOJIeHHE TPEACTaBICHHH O  HAYYHBIX  METOAAaX  TO3HAHWUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mnnane peamuzanuu MEepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XuMHUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCHHUTaHHE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHHUW MPUPOJIBI,
YBOXEHHUS K TIPOLIECCY TBOpPYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHMIO  HAa  OCHOBE  YCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CcaMO0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOM MpodecCuoHaIbHON U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
pa3BHUTHE YKOJIOTHUYECKOHN KyIbTYphI, MPUOOPETEHNE OTMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON JIeSITEILHOCTH.

OOmiee YKCIO 4YacOB, MPEAYCMOTPEHHBIX [Isi M3YYCHHS XUMHH Ha
yIIyOJIEeHHOM ypOBHE CpefHero odiiero oopa3oBanus, cocraBisierT B 11 kiacce —
102 yaca (3 yaca B HeZeJIO).



COJEPXXAHME OBYUYEHUA
11 KIIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukanus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB TI0 AaTOMHBIM — OPOMTAJISIM.
DneKTpoHHBIC KOH(HUTYypaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Meneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBSI3U. [10NsIpHOCTD, HATPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpEe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMILIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJISAPHOTO  CTPOEHHUS.  THMBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJIsIpHAsl KOHIEHTpanus. HaceleHubie u
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBHUATILHEIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanmsa XuMHYECKUX peakluuii B HEOPraHWUYECKOW M OpraHUYeCcKOn
XMMHUHU. 3aKOH COXPaHEHMUS MACChl BEUIECTB; 3aKOH COXPAHECHUS U IPEBPALICHUSA



OPHEPTUH TIPU XUMHUUYECKUX peaknusix. TernoBbie 3 (HEeKThl XUMUYECKUX PEaAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['omoreHHbIE U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 HeoOpaTUMBIEC peaKlni. XUMHUecKoe paBHoBecre. KoHcTaHnTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DnekTpoauTuueckas guccornyanus. CuiabHble M clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJIHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpasibHAas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IPEBpaILCHUI:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHue
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEAKIMU M TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIJIOB (HAa MpUMEpPE KUCIOpOAa, CEPhI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢pusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBAa. ['mWapuisbl.
TonMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpobl. BaxHeuie KuCIopoacoIepKaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOIYYCHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
Kkuciopoaa. @U3NUECKUe U XUMUUYECKUE CBOICTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcun cepoi(1V), okcua



ceppl(VI). CepHucras u cepHas KHCJIOTHI U uX coidu. OCOOEHHOCTH CBOWMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMenenue a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

Yranepon, HaxoXIeHHE B IpHpojae. AJUIOTPOMHBIE  MOJIU(DUKALINU.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue KpeMHUS U ero coennHeHui. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MeTamioB B [leproanveckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmertamwioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeramioB |A-rpynmer [lepuonnueckoil cucTeMbl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COETUHEHUM.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNy4eHue, (U3HYEeCKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIOMUHUN: TTOTyYeHHe, GU3NIecKue U XUMUYECKUe CBOMCTBA, MPUMEHCHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00uHBIX moarpynm  (b-rpymm)
[Teproanueckor CUCTEMBbI XUMUYECKUX JJIEMEHTOB.



du3nyecKkrue 1 XUMUYECKHE CBOMCTBA XpoMa U e€ro coeanHeHuil. OKcuabl u
rugpokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomathl, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCUbl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue Kene3a
U €r0 CILIABOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHCHUM.

[Muuk: momydyeHue, (U3MUYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
M3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cephl, docdopa, xene3a, MarHus B
KUCJIOPOJIC, M3Yy4YEHUE KOJUICKIMU «MeTaulbl W CIUIaBbD», B3aUMOJICUCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
nieI0ueid, KaueCTBEHHBIE PEaKIMK Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPOJIa
M KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«Mertaibl TIIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIID.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
Hay4Hble MpuHUIKINBI OpraHU3alui XMMHYECKOTO NPOU3BOACTBA. [IpoMbIliIeHHbIE
CrocoObl TTOTYYEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XUMHUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHNH SHEPreTHUECKOM 0€30MacHOCTH.

XuMusi ® 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MHIEeBOM 0€30MaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0€30macHOr0 MCMOJB30BaHUSl TPENaparoB OBITOBOW XWMHUHW B TIOBCEIHEBHOU
YKU3ZHHU.



XuMusi B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENIbHbIE MaTepHaybl (LEMEHT,
OCeTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHn4ecKre U MUHEpaIbHbIE yA00OpEHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KepaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO M3 YYACTBYIOUIMX B pPEaKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PAacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA H MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOOmed u
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIOIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHaJU3, CUHTE3, Kiaccu(uKkaius, NepuoJuIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BO/JICTBO KOCMETHYECKHUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, AJIECKTPOHHA
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUH HA YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSTEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CIEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEICTICHUI0; HAJIMYNE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, FIKOJIOTHYECKON KYJIbTYpPhl; CHOCOOHOCTh CTABUTH LIEIU U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHUSA MNpeaAMETa «XHUMHS»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaroluxcs B MPOIECCEe pean3allid 00pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOLUUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEMH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN Yy4e€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUsI K TMpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHUH M TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMupOBaHHS KYJLTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAlMOHATIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHOM KYJIBTYphl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEIOBATENIbCKOM e TeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIEeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUM I KJIACCHU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PElIeHWH Y4eOHBIX IMO3HABATEIbHBIX M MPAKTUUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIIECTB U XHUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIEAOBAHNU,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIA fA3BIK B KayecTBe CpeACTBa MHpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MJIM COBMECTHO CO CBEPCTHUKAMH IPH BBITOJIHEHUU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PaOOTHI MO0 HUCCIEIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIACAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIMNA B
X07Ie 00CYX IeHUS 1 0OMEHA MHCHHSIMH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NeHCTBHA:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN MNpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIEITENBHOCTH HAa OCHOBE CaMOaHalIu3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbI [0 XMMUU HA YIiIyOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBUM
[0 OCBOEHHIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUIbI NEATEILHOCTU
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAaHUU B Pa3IMUHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMUEH. B
IpOrpaMMe II0 XUMHHM TPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI MO T0JaM
U3Y4YCHUS.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XAMUSD) OTPAXkKAKOT:

chOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHUN MPUPOJBI, O MECT€ W 3HAYEHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYCHUH YCTONYMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IHINECBOU
0e30macHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIEUCHHH PAllMOHAJILHOTO IMPUPOJAOIOIL30BaHUs, B
GbOopMUPOBAHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakKXKe



HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3IO0POBBIO M MPUPOTHOM

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHHSI aTOMa, THOpHUIM3AIs aTOMHBIX OpOHWTaieH, HOH,
MOJIEKyJa, BaJeHTHOCTh, DJEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/lIMyecKas, BOJOPOIHAs),
KpUCTAJUIMUECKasi pelméTka, XUMHUYECKas peakiusi, pacTBOpP, DIECKTPOJIUTHI,
HEAJIEKTPOJUTHI, AJEKTPOJUTHYECKAs JTUCCOLMAIINS, CTENEeHb JHUCCOIUAIUH,
BOJIOPOJHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOH H3(deKT
XUMHYECKON peakilni, CKOPOCTh XUMUYECKOW PEaKINH, XUMUYECKOEe PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUUYECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH JI.1. MenzeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELLIECTB, 3aKOH COXPAaHEHUS U
MPEBpAIICHHS] YHEPTUHU MPH XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMHH, MHPOBO33PCHUECKHE 3HAHHs, JieKallue B OCHOBE MOHMMAHUSA
OPUYUHHOCTA M CHCTEMHOCTH  XMUMHUYECKUX  SIBJICHHUM;  COBPEMEHHBIE
IPEJCTaBICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM ~ YPOBHSX; TMPEACTABICHUS O MEXaHM3MaX XUMHYECKHX
peakiuii, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTAX  MX
OPOTEKaHUsl, 0 XMMHUYECKOM PaBHOBECHM, PAaCTBOPaX W JUCHEPCHBIX CHCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NESTEIbHOCTH ~ YellOBeKa, OOMMX  HAyYHBIX  NPHUHIWNAX  XUMHYECKOTO
IPOM3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh WX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIINE MOHITHS MPU
OTNMCAaHUU HEOPTAaHWYECKUX BEUIECTB U UX MPEBPAIlCHUH;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BaTh XMUMHUYECKYIO CHMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIBHBIX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OTNPEACISATH BAICHTHOCTh M CTETICHb OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBs3HM (KOBaJCHTHAS,
WOHHAs, METaJUTMYeCcKas, BOJOPOAHAS), THUIl KPUCTAUIMUYECKOW  PEIETKH
KOHKPETHOT'O BELIECTBA;



c(OPMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTb CBOWCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTABY, XUMHUUYECKUE PEAKIINH 10 Pa3INYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

Cc()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[Tepuomnueckoir  cucremsl  JI.MI.  MeHneneeBa,  uWCOONBb3ys  MOHATHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakuMil  TUAPOJIW3a;  PEaKIui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE T'HIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMELIEHUSI XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaThb XUMHUYECKHE pEeaKluHu,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOIIMe Hay4yHble MPHUHLMIBI XUMUYECKHMX MPOU3BOJICTB; II€JI€CO00Pa3HOCTh



MPUMEHEHNS HEOPTaHMYECKUX BEIIECTB B MPOMBIILIIEHHOCTH M B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

c(OpPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HAONIIOIEHUE, W3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTH 3TH 3HAHHS TIPH SKCIIEPUMEHTAIILHOM HCCIIEIOBAHUH BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH,

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
0osiee 0CO3HAHHOTO TTOHMMAaHUS MaTepUaIbHOTO EAMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI TMPOBOIAUTH PACUYETHl: C HCMOJIb30BAHUEM
MOHSTUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HUS BOAOPOJHOIO MOKAa3aTessi pacTBOPOB KHUCIOT M LIENOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUHU, €CIIM OJIHO M3 MCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
OTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOAYKTa pEaKIUH; OOBEMHBIX OTHOUIEHUI
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
CpeIsl PAacTBOPOB BEHIECTB C TMOMOINBIO HWHIANKATOPOB, HW3YYCHUE BIHSHHUS
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemerammsy) ¢
COOJTI0JIEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueM, GOpMyJIUpOBaTh 1I€Jb  HCCIEJAOBaHUSA, MPEACTABISATH B
pa3nuuHOi (opme pe3yabTaThl HKCIIEPUMEHTA, aHAJIM3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TOJIb30BAHUS XUMHUYECKOM
nocyol u jabopatopHbIM OO0OpyJOBaHHEM, OOpAIIeHUs C BEIIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTMYECKH IEIeCO00Pa3HOr0 TMOBEACHUS B OBITY W TPYIOBOM
JESATETLHOCTH B IEJSIX COXPAHEHUsS CBOETO 370POBbS, OKPYXKAIOIMICH TMPUPOTHON
Cpembl H JOCTIDKCHHS €€ YCTOMYMBOTO pPa3BUTHS, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MBbI OIMPEACIIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;



c(hOPMUPOBAHHOCTh YMEHU: OCYIIECTBIISITh IICJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 9 bu6nmoreka LIOK
anemenToB . 1. Menaeneera
.M
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 BuGmiorexa LIOK
BEIIIECTB
1.3 XUMUYECKUE peaKkLiun 19 1 bubmuoreka [IOK
2.1 Hemeramnsr 31 1 bubmnoreka IIOK
2.2 Mertabl 23 1 bubmuoreka [{OK
Wroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHUS B XUMHH. XUMHAS U 9 BuGmiorexa 1IOK
YKU3Hb
Hroro 1o pasuery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHUE

11 KJTIACC
N KosmyecTBo yacos DJIeKTPOHHBIE HH(POBLIE
[1]
o/ Tema ypoka B KonrTpoabubie IIpakTuueckue o0pasoBaTejbHbIe
cero
padoThbI padoTbI pecypcnl
Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUN
P 1 BuGnorexa [IOK
31eMeHT. M30Tonbl
CtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
P P ’ 1 bu6nuoreka [IIOK
KBaHTOBBIC YHCIIA
Krnaccudukanus XuMHuecKux 3J€MEHTOB (S-
¢ (s 1 bubaunoreka LIOK
p-, d-, f-amemenTHI)
Pacnpenenenue 31eKTpOHOB O ATOMHBIM
P P 1 BuGnorexa [IOK
opOuTaIsim
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXKAEHHOM 1 bubnmnorexa [JOK
COCTOSTHUH
DNeKTPOHHBIE KOH(UTYpAIIH HOHOB.
P Puryp 1 bubmuorexa [JOK
DNEeKTPOOTPUIIATEILHOCTD
[Tepuonnueckuii 3akoH u [leprnonnueckas
CUCTeMa XMMHYeCKHX deMeHToB 1. 1.
2} . 1 bu6mmorexa [IOK
MemnpeneeBa, CBsI3b C COBPEMEHHOU TEOpHUEit
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHX 3JIEMEHTOB W 00pa3yeMbIX HMH
pasy 1 BuGnorexa [IOK
MTPOCTBIX M CIIOKHBIX BEMIECTB 10 TPYIIIaM U
nepuoam
CucreMaruzanys 1 0000IIeHe 3HAHNUHT 110 1 bu6mmoreka [IOK




TEMC

10

11

12

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3p. MexmolieKkysipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIEHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
[IpencraBiaeHUss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

13

BemectBa MoOneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPUCTAUNIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

bu6mmoreka [IOK

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpPax

HcTuHHBIE PaCTBOPHI: HACHIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH
pacTBOpOB

bu6mmoreka [IOK

bu6nmoreka [JOK

bubmuorexa [JOK

17

Pemrenue 3amay ¢ ucnoib30BaHUEM [HOHATHHA
"MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MossipHast KOHUEHTpaus'"

bu6mmorexa [IOK

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

Cucremarusanys 1 00001IECHUE 3HAHUI 10
TEME

bu6mmorexa [IOK

bubmuoreka [JOK




20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHoOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX peakiuii B
HEOPraHWYeCKOM M OpraHuYeCKON XUMUU.
3aKOH COXpaHEHHUsI MaCChl BEILIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUH TTPU
XAMUYECKHUX PEaKIIUIX

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

23

24

25

Beruncnenus no ypaBHEHUAM XUMHYECKUX
peaKkuuii ¥ TepMOXMMHUYECKUM YPaBHEHUAM
CKOpoCTh XMMHUYECKOHN peakluu, e€
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xaTanns3atopbl

I'omoreHnHsie u TCTCPOTCHHLIC PCAKIIUU

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

26

27

28

[IpakTnueckas padora Ne 1 o reme "Bnusinue
pa3IYHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKON peakuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE
IIpakTruyeckas padora Ne 2 o teme "BnusHue

pa3nuYHbIX (JAKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUS"

bu6mmorexa [IOK

bubmuoreka [JOK

bubmuorexa [JOK

29

DJekTposuTHYecKas auccoruanus. CUiibHbIe
1 ciabbie AMeKTpoauThl. CTeneHb

bu6mmoreka [IOK




JUucconranuu

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bogopoansiii mokasatesns (PH) bubnumoreka [IOK
pacTtBopa
T'unpomu3s coneit. Peakiuu, npoTeKaromye B

31 P 1P bubnumoreka [JOK
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XHUMHUECKHE PEAKLIUU B PACTBOPAX bubnnoreka [JOK
3JIEKTPOJIUTOB"
OKHCIUTENEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH.

33 . p bubmuoreka [JOK
Baxneiime OKUCIUTENN U BOCCTAHOBHTEITN
Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO

34 P ( ) bubmuorexa [JOK
Oayranca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIIECTB bubnuotexa [JOK

36 Pemenue 3amau pa3auvHBIX TUIIOB bubnuotexa [JOK

37 Pemrenue 3amay pa3nuyHbIX TUIIOB bu6nmoreka [JOK
Cucremaru3zanus 1 0000IIEHUE 3HAHUM 110

38 " " bubmmoreka [JOK
Teme " XUMHUYECKHE pPEeaKun
KontponbHas padota mo teme "XumMudeckue

39 P | P bubnmnoreka [JOK
peakuuu
[Tonoxenne Hemerauios B [lepuoanyeckon
cUcTeMe XuMHYeckux anemeHToB 1. U.

40 bubmuoreka [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PHU3UYECKHE CBOMCTBA HEMETAJIIIOB
AJIOTpONUS HEMETAIUIOB (HA MpUMEpPE

41 p (na mpumep Bu6morexa [JOK
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
Bonopona: nonyuyenue, puznyeckue u

42 P b . bubmmnoreka [IOK

XMMHYECKHE CBOMCTBA. [ 'uIpuibl




43

["anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MoTydeHus1, GU3NIECKUE U XUMUICCKHE
CBOICTBa

bu6mmoreka [IOK

44

lManorenoBonopoasl. Baxxnenmue
KHCJIOPOJICOIEPKALLME COCIUHEHMS
rajJloreHOB

bubmuorexa [JOK

45

46

47

JlaGopaTopHble U TPOMBIIIUICHHBIC CITOCOOBI
MOJy4eHUs ranoreHoB. [I[pumenenne
rajIoreHoOB U UX COECIUHEHUN

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"T"anorensr"

Kucnopon: naboparopHblie U MPOMBIIIIJICHHbIE
CHocoObI MOMy4YeHUs, PU3NIECKUE U
xumuyeckue cporicta. O30H. [Ilpumenenune
KHUCJIOpOJa ¥ 030HA

bu6mmoreka [IOK

bubmuorexa [JOK

bu6nmoreka [JOK

48

Oxcuapl ¥ IEPOKCHUIBI

bu6mmoreka [IOK

49

50

Pemenune 3amaq Pa3JINIHBbIX TUIIOB

Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI
MOJTy4eHus1, PU3NUECKUE U XUMUIECKHE
CBONCTBA

bu6nmoreka [JOK

bubmuorexa [JOK

51

52

53

CepoBoaopon, cyab(uabt
Kucnoponcoaepxkaiiue coeIMHEHUs CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI
[IpakTnueckas pabora Ne 5. Pemenue
JKCIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u
e€ coequHeHU"

bu6mmorexa [IOK

bubmuorexa [JOK

bubmuorexa [JOK

54

A30T: HaXOXKJICHUE B TIPUPOJIE, CITOCOOBI

bu6mmoreka [IOK




MOJTy4eHUs!, PU3HUECKUE U XUMUYICCKUE
CBOMCTBA. AMMUAK, HUTPHUIbI

Kncnopollcouepn(amne COCOAMHCHUA a30Ta.

55 N N bubmuorexa [JOK
Oco0eHHOCTH CBOWCTB a30THON KHUCIIOTHI
[IpuMeHeHue a30Ta U €ro COeAMHEHUN.

56 P bu6mmoreka [IOK
A30THBIE y10OpEHUS
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

57 NOJIy4eHHUsl, PU3NYECKUE U XUMUYECKHUE bubnuoreka [IOK
cBoiictBa. Dochuasl u hochun
Oxcunbl pocdopa, hochopconepkamme

58 bocdopa, pocd pu p bubaunoreka LIOK
kucaoThl. Conu pochopHOIt KHCTOTHI
[Ipumenenue dhocdopa u ero cCoeAMHEHUN.

59 P Pocop bubmuorexa [JOK
dochopubie ynoOpeHus
[IpakTnueckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe "A30T U bubnuoreka [IOK
docdop u ux coeguHeHU"
VYraepon: HaXOXICHUE B IPUPO/IE,

61 AJUIOTPOITHBIE MOIU(PUKALINH; PUHUIECKUE T bubnuoteka [JOK
XUMHYECKHE CBOMCTBA, TPUMCHCHHE
Oxcup yraaepona(ll), oxcun yriepoma(1V

62 yraepozall), . yraepona(lV), bubnmoreka [IOK
yroJibHasi KUCIIOTa U €€ COoNn

63 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmuorexa [JOK
Kpemawnii: HaxoXaeHHE B IPUPOJIE, CTIOCOOBI

64 noTy4deHus1, GU3NIECKHE U XUMUICCKHE bubmuorexa [JOK
CBOMCTBA
Oxcun kpemuusi(1V), kpeMHUEBast KUCIIOTA,

65 bu6mmoreka [IOK
CHJIUKATBI

66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM. bubnmoreka [JOK




CTGKJIO, €ro nNoJiydcHuc, BUibl CTCKJIA

67

68

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

Cucremarusanys 1 00001IEHUE 3HAHUI 10
TeMe "Hemeraminr"

bu6mmoreka [IOK

bu6mmoreka [IOK

69

70

KonTponbnas padbora mo teme "Hemeramibr"

AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI,

KOPPEKIHSI OIIHOOK

bubmuorexa [JOK

bubmuorexa [JOK

71

[Tonoxenne meramios B [lepuoanyeckon
CHUCTEMEC XUMHUYCCKUX JJICMCHTOB.
OCOo6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000J10YeK aTOMOB METAJLJIOB

bubmuorexa [JOK

72

73
74

OO0mue ¢puznyecKkrue CBOMCTBa METAIIIOB.
HpI/IMeHeHI/Ie MECTaJIJIOB B 6BITy 1 TCXHUKEC

CraBbl METAILIIOB. KOppOSI/ISI MCETAJlJIOB

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

bu6mmoreka [IOK

bu6nmoreka [JOK
bu6mmoreka [IOK

75

76

77

DNEKTPOXUMHUECKUA Psi/I HANPsKEHUH
MeTasuioB. O0mIMe CoCcOOkI MOTyYeHUs
METaJIIIOB

OOm1ast xapakTepucTika MeTayioB |A-rpymnrsl

IIepnonnueckol CUCTEMbI XMMUYECKUX
a1eMeHTOB. Harpuii u Kajuii: oiny4yeHue,
¢bu3nueckrue 1 XUMHUYECKHE CBONCTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U MX
COECIMHEHUN

Oom1as xapakrepucTrka MetayuioB |A-
rpynisl [lepronndeckoit cuctemMbl

XUMHUYECKHUX DJIEMEHTOB. MarHuii U KaiablUi:

IIOJIYUCHHC, (1)I/IBI/I‘IGCKI/IC 1 XUMHWYECKHUEC

bu6mmoreka [IOK

bu6mmorexa [IOK

bu6mmoreka [IOK




CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNN

78

79

XKeEctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

ATIOMUHUI: TIONTy4YeHHE, PU3NIECKHE U
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

bubmuorexa [JOK

bu6mmoreka [IOK

80

AMpoTepHbIE CBOICTBA OKCHJIA M THIIPOKCHIA
QIFOMHUHMS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS,
UX NPUMEHEHHE

bu6mmoreka [IOK

81

82

Pemenue 3aga4 pa3nuyHbIX TUIIOB
[IpakTuueckas padbora Ne 7. Pemenue

AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"Mertasuibl IJIaBHBIX oArpymnmn"

bu6mmoreka [IOK

bubmuorexa [JOK

83

OO6mr1ast XxapakTepruCTHKa METAJIJIOB TOOOYHBIX
noarpynin (b-rpynm) [lepuoauueckoit
CHCTEMbl XUMUYECKUX 3JIEMEHTOB

bu6mmoreka [IOK

84

85

86

®u3NYECKUE U XMMUYECKHE CBOMCTBA Xpoma
U €0 COCIMHEHUM, NX PUMEHEHNE

Baxwnerime coenHeHUs Maprasiia.
[Iepmanranar kayiusi, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusznyeckre 1 XUMHUUECKHE CBOMCTBA JKeae3a

U €r0 COCTUHEHUI. HonyquI/Ie U NPpUMCHCHUC
CIIJTaBOB KCJIC3a

bu6mmoreka [IOK

bu6nmoreka [JOK

bubmuorexa [JOK

87

dusnueckye U XUMUYECKHUE CBOMCTBA MEIU U
€€ COeIMHEHNI, UX IPUMEHEHUE

bu6mmorexa [IOK

88

dusnyeckue 1 XUMHUUECKHAE CBOICTBA IIUHKA U
€ro COeTMHECHHH, NX TPUMEHEHHE.
I'1apoKCcOKOMITIEKCHI ITMHKA

bu6mmoreka [IOK




[Tpaktuyeckas padora Ne 8. Pemenue

89 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bu6mmoreka [IOK
"Mertasipl TOOOYHBIX TTOATPYIIT"

90 Pemrenue 3a1ay pa3nuvHbIX TUIIOB bubnmoreka [JOK
O06006111eHre U cUCTeMaTU3alus U3YYeHHOTO

91 | " i bubmnorexa LIOK
MaTepuaia 1o teme "MeTtaibl

92 Konrtponsnas padora no reme "Metasibr" bubmmoreka [IOK
AHanu3 pe3ynbTaToB KOHTPOJIBHOMN paObOThI

93 pesy P P ’ bu6nuoreka [IIOK
KOppEeKLHsI OINO0K
Ponpb xumun B o6ecrieyeHuN YCTOHYHBOTO

94 pa3ButTus yenoBeuecTBa. [loHsaTre 0 HAy4YHBIX bubnunoreka [JOK
METOJIaX UCCIIeI0BAaHUS BEIIECTB
HaydHble MpUHITUITBI OpTaHU3AIAH
XUMHYECKOTO TIPOU3BOICTBA.

95 P bubmuorexa [JOK
[TpoMblneHHbIE CTIOCOOBI TOTYYESHHUS
BKHEHIIINX BEIIECTB
XHUMHYECKOE 3arpsI3sHeHue OKPYKarolen

96 P Py bubmmoreka [JOK
CpeMbl U ero MOCIIeACTBUS
XuMus U 370pOBbe yenoBeka. JIekapcTBeHHBIE

97 P P bubmuorexa [JOK
cpexncTsa
Xumus nuny. Poibs xumun B o0ecrieueHun

98 . bubnmnoreka [JOK
MUILEBOM 6€30M1aCHOCTH
Kocmerndeckne u mapgromepHbIe CpeICTBa.

99 pd P P bubmuoreka [JOK
BbeiToBas xumus
XuMus B CTPOUTEINLCTBE. BakHeiue

100 CTPOMUTENBHBIE U KOHCTPYKLIMOHHbBIE bubnuorexa [IOK
MaTepuaibl

101 XuMHs B CENbCKOM X03s1iicTBE. OpraHuyecKue bubmuoreka [IOK




Y MUHEpaJIbHbIE YIOOpeHUs

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

CucreMaruzanys 1 00001IeHEe 3HAHUHT 110
TEME

102

bubmuorexa [JOK




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., OO1iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe odiiecTBo «M3aaTenbcTBO

«IIpocsemienne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
KoHTposibHBIE U IPOBEPOUYHBIE pa0OTHl. XUMHUA. Y TIIyOJIeHHbINA ypoBeHb 11

kiacc: yueoHnoe nocooue/ O.C. I'abpuensn, JI.U. Acanona. - M.: Jlpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pecypcol bubnuoreku [JOK
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